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<t> Df A" A 1 X li A 2 ic p 7 3 X ii I K K - a % $ it Tz il/k & 9 > >* V H % ffl m lz 2 

%ii?ii<7>w m \z isrtz>mm9 y ?m.<n stt % iy sl, M^tsaTigt it m aa 

tc *m * « ftl 5^ > ^ ? H <?> vH -14 ** . » tfe f b ^ !» # f? T *g « L IB 33 tc 4? It S « ftl ? > > < 
[ 0 0 3 4 ] 

*^bh<^-f * h - x x^jpftiji-^ fb^^<^ x ^ «; r^viii. ^ f b a ^/ <7) i¥ ft T 

JkVitt?&T<n* ii^iicolkftTlzis^X . p 73 I KK-a * L fcJHHJia* *g« 

PJS-r-SPJSXS i: . S^fb^^^^aXtcfev^Tig^L^lfflflaicfcti-^ p 73MKK 
-a t<7)fflSfFffi^\ 1fttftfk^!»^^#&Tk:fcv^T±g«Lfc«Iliak:4JltS p 73MK 

K-a t^wuwmz nav^«^ic, Si^^Mfb^t/^-F* h -x x^jj^ij-rs fb^# 

^fl/X-t^^J/XX®^ . *x ^ ^TrSti p73MKK-«t 

ffls ftffl i- -s. t *f tz % ^x > ^ - x u \z m t is *) . ^ ^x t n^mmm^^ < m 

ft T # h - >- X'ft fb^-^ *i -5 . 

[ 0 0 3 5 ] 

->^7raa. fb^^/^ffl/Xi--BXg^i^v^T5 i uicmB^ l/^^ t ibj+it-^So -t 

p 7 3 I KK-a ii^fflSf^fflPJS^^*. fb^i^<^ X 4? X tg« L fc«Ufi 
tc *> it § p 7 3 t I KK-a <r> ffl S ffl . m& fb <r> ftW 1± X lc is T ±g ft L fffl 
flatcfett S p 7 3 fc I KK-a fc^fflSfPfflJ^tH^Jf^ ( ^ > >i 9 il^fr^ffMi 
^Xftv^jf^) tc. ^Mfb^-^/^^'14 kmfe-tZ. Xft^*>. ^Mfb^t/ttT* h - x x 



[ 0 0 3 6 ] 

*^hh<^ t # h - x x ^it^ij a . ic^ij g^§- 2 4 tc ^i- t 5 ; &e?u ^ <b * * ? > ^ 7 H 
^ «b ft s . ie?u s ^ 2 4 tc ^ i- t 5 ; &e?u h ft * ?>^?ia i kk-« 9 y ? w 
*mnm<b **aai l£t>t > #-xaic * *u*. i kk- « a p 7 3 1 liffls 

f^ffltSC fctJ: ») p 7 3 * £ S ft L . p 7 3 -6 T # h - >- * % ft3t -* £ . L fz 

^-oT. h -x ^mmm^mm. mmxitmik\zmmxit&^-? & z t tc «* . 
usttoTv^i#ic*7* h x^ii^j^jiMxiiaJf s 3 t tc «k o . m<r>mu\ 

> c &m^iTl Z tb*^m-Z°£>&, i-ftt>*). N x-fMitMttJS^SiJ i: LTfflui 

IfttXttS^t^^tij^iLu. t # h - x x fc* J: 0 — JB 3 ti S ^ h X 3b £ . 
[ 0 0 3 7 ] 

Ufc. *£EHH*>T# h -x ^-fMiiMtt. mmm^ 2 4 tC^T 5 ) titWMfrh ft-5 7 > 

? h ^ n - k -t § t»^<b ft * . *^hh<^ t * h - x * fMMJ a . le^u 2 3ti^ 

ft £St*l*T*> -5 3 t *»*F* Lu„ # f£ BH # <b fc* Jl iij Lfcfl^ > U-Xu 

tcJcftlJ. I KK-alip 7 3 tltifflSfFffltSC ticJ: •) p 7 3tfStL, p73 
fc s g|*$-* -5 T# h - x X^^Jl-t-So Lf:i s oT> * T # h - is X ftntftj * MV) ft ^ 7 7 

. ffiixtti^^r * h -is ^-%i&m-f& z t ij*«im~z$>2>o %tz. mmm. iiixu 

« * <£ o T V> 5 M # tC HU IB ^ 9 9 - m PA X It -t -5 3 t IZ J: *) . ffi <K Jfl] U\ • Vfi « * tf 

*t * h - i> x^ii^j^ti^xiiS^ -t -5 Jt^lc ti. p 7 3 tttlclfttXUS 
-t -5 3 t i)*#f- * L o t # h - is X «k ») — JS ft Ji $ tl £ fc* <b T- -5 . 
[ 0 0 3 8 ] 

(t* h - is ^wnm) 

*mn<vrts b-is xmmMit. e^js^-2 5 \z^-t-r 5 ; mwt#} & % % z 9 > s< 

h ft -6 o ffi^lj S ¥ 2 5 IC 5k i" T 5 ; ^ffi^lj ^b^S?>'^Sli, I K K - a <7) 4 4 S 
S^')y>^S^770^Hci||^tit I KK-a (K4 4A) ?>'^i^it„ 
*%B^^»^tt N IKK-a (K4 4A) lip 7 3 fciB^tSt^^D 7 3§$£€ttt, 
p 7 3 fc'IM i" § t * h - x m M -f % Z t m h fr\z L tz „ Lti^T, * t # h - 

>- xwum-zmu. ffl.mxitmfaizmp&xi$&5-~? z z t \z & *> . «Biia. a^xtiM*^ 

T # V - is & Z h fr 1 ^ m~Z* 3b Z> * &tz. 7#f-yXtg:Uv^iBXfl 

< tttt&fEtt^&fc&oT^SMttfc*^* h -x T.ftiiM^fiMXttS^f -t 
% Z t \Z J: 0 . W^^tt^«-<^v6^^ff 7 3 i: **oT^T?*>*. ft ^ . * T * h - x ^ 
J»ftJffliitt**X'l*&&<^v&«aiJ t LTffl^i c i: jb*DT 86 h 7. jfl] ftij jij * 

m^xiis^f -fzm&iz a. mmxitn^--? zmm. mmxitm^^v 1 3t^3iiTu 

* 3 i: * fitlli- S <7) i?**f J Lu« t # h - x 7^ J: o am tc Jtp $IJ f -5 C t B & h T 
[ 0 0 3 9 ] 

*f&B^^-F * h - x ^mumjkumnm^- 2 5 tc^-t-r 5 ; mmn^h ft § ? > ^ 7K 

t^-FfS t^^^ ^> ft £ o *lBHb l± x IKK-a (K44A) tip73i: -5 
t <^ p 7 3 % ^^fc-<± -f . p 7 3 £ T # N - is X ^ Jfl] ftlj ~t & Z t * m <b lz L 

tz, LfciST, * t # h - is X JUl JRJ * ft ^ 7 9 - tc ffi A jA * s yiM^7?-^*ffl 
Ifix ffiliXt±M#tcmft!l!Xl±S-^i-£ C t tc J: ») . 0113. I«XtJi#:^7*h-y 
jlllSiJt5Ci:/)Mi6?*5. t# h x^jez LTv^S«HJfiXt±?ftilflJiix sgL< 

l±#JS^tt^^**.o TV^M#tcSuie^ 7 ^-^flStXtiS^t-S C i: tc J: *) . 



iff ILi\ t * h - x x % «k 0 5SH ic jty ftiji" 3 c t **T- S -5 h X 3b £ , 
[ 0 0 4 0 ] 

[ 0 0 4 1 ] 

( JHHflS*g3£& v h => y x -7 x ? ^ a > ) 

r 7 >; 77 5 K *f ^ MAS C O S 7 *ffl V t h #|fc|18HJ|S U 2 O S IHJjS It. 1 0 % ( 
v/ v ) i&^'lxft^ ^ flfijfijft^ ( F B s ; 4 > if h n x x > ) & v ^ - x > (1 0 0 

1 U/m L) /XK 7*F70> ( 1 0 0 tx g /m L) $#tf ^ ntS ^ - 
mm (DMEM) T'igiL/:. t h flrfi « ffl HQ H 1 2 9 9 mBlkV^ *7 * Jjfc *l # JNH US L 9 2 
9ffflliatt. 1 0 % M 14 ft F BSR^S4ISntlt#tfRPM I 1 6 4 0 *g*feT*S« 
Lfc. Igft^/li. 5%C O 2 ^*taftf iMT, 3 7tf«ff Lfc, 

[ 0 0 4 2 ] 

- ifi ft ft h 7 > x 7 x ? x a > % ff 7 . COS7»H% 5 0%3>7jh>M:4 
4 ST-iaf L, FuGENE6 transfection reagent (oy ^ • 
t^i7-^Mtt;*iX) ^fflv^T . Slitllxf <7>l&BH*lcl£v^ N pff £ <?> ffl it <?"> 
M7*7A; k £ C 0 S 7 IE m \z h v > * 7 x ? h L 7c . HI 2 9 9 8H & V U 2 O S *ffl 
113 li . SSI it H % <?> Bfl * ic t£ x LipofectAMINE transfectio 
n reagent (-(>trFnyi>) 7>X7i n Lt. pcDNA3 em 
p t y p 1 a s m i d ( 4 > • tf h n x x > ) t7*7> ^7 X > F i: LTfflv\ — i§ & 
& h ^ > x 7 x ? 3>-?if A§*i*DNAi^)^7>^ti:r>fc. 
[ 0 0 4 3 3 
( m B £ t -v -b 4 ) 

10 0m L <7>7c£*g*fe£Mii LT^5 967i ^ ffl ±g ft M lc. U 2 0 Si§t 5 X 1 

o 3 /*? x ji ^mt^xm § . -mptm $ atzo y X7*7f >^ji^^o. 45^17^ 

4 X<?) ~7 i )i 9 —X ^WU.M\^ , ') >mM'§[MU^ (P B S) X^mLfzo x x 7' v > 

& H 3 - ( 4 , 5 - x > >i * T </ - ti - 2 - 4 >v ) - 2 , 5 - y 7 1 z i - f F 7 v* 'J 
9A7*n7n* ( M T T ) 7-y-h^ffluT, x x 7' v > <7>^7jn frb Pf £Hf M Wife 
Lfz, MTT7 v -b 4 tt. 10m L^)MTTSit§7 x ;Mc^7jn L . 3 7 "CT 

lf|^>^^^-y 3>LTtfofc, v^pyL-h 1 )-^- (tfi 4 5 0 ; >M 
ir *7 v K ) % ffl t x §7x^^) 5 7 0 nmlcfclt^i^g^iJ^L 
[ 0 0 4 4 ] 

(RNAiaj&^RT-PCR) 

Rneasy Mi ni Ki t (^7y>) ^fflv^. tSiaH^# 7° a h n - >i \z ^ o 
T s x x 7° 9 > ( S^i^S : 2 0 m M ) ic b» L U 2 O S iNHJfi*^ N A tB L 

0 HK^Ixl^ti. iRNA ( 5 a 8 ) ^SuperScr i p t I I rever se 

t r a n s c r i p t a s e ( 4 > • fcf h n x* x > ) 7 > ^z^T"^ ^( 7- S o" L x 4 

2 °C T 1 m m 4 > ^ - - x 3 > i" ^> C t X ft o o Ix J£ fc*7cT L <b . c D N At TkT* 
^fRL. 1 5 ^L^SfEiSift ( 1 0 0^M^)§rt%y7nty K£'i>i, 1XPC 
R v 7 t - . hM^S^Mv-, 0. 2^--vh<7)rTaq DNA polym 
e r a s e (?^7^M ^#t?) Tit *S L . 

[ 0 0 4 5 ] 

ffl 'J rf 7 H t f F 7' 7 4 v - i± x WT^tfe^T^^o 

1 K K — a : 

( 7 t 7 - F > S^IJS^- 1 ) 5 ' -CCGACTTCAGCAGAACATGA-3 * 
( M /t- 7.. K^IJS-^ 2 ) 5 * -TGGGGACAGTGAACAAGTGA-3 ' 
I K K - |9 : 
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7 -HA ie^JS^-3) 5 ' -AACCAGCATCCAGATTGACC-3 * 
-x. 5 * -CTCTAGGTCGTCC AGCGTTC-3 ' 

— r • 

-> - h . se^j 

— a " 

7 - H , le^iJS^- 7 ) 5 ' -GCAAAATCCTGACCTGGTGT-3 * 

— Kfljg^ 8 ) 



^•5) 5 ' -CCTCACTCCCTGTGAAGCTC-3 ' 
6 ) 5 * -GAGACTCTTCGCCCAGTACG-3 ' 



5 * -GCTCGTCCTCTGTGAACTCC-3 ' 



n - H . le^JS^- 9 ) 
- Efljg-^ 1 0 ) 



5 ' -ATTTGATGCTGTCCCCGGACGATATTGAAC-3 ' 
5 * -ACCCTTTTTGGACTTCAGGTGGCTGGAGTG-3 ' 



a • 

7 - HA I^IJS^- 11) 5 ' -CCGGGAGAACTTTGAGATCC-3 

— Ifi^JS-^ 12) 5 ' -ATCTTCAGGGCCCCCAGGTC-3 * 
WAF 1 • 



7 - HA ge^J 



f 1 3) 5 ' -CCGGGAGAACTTTGAGATCC-3 ' 
14) 5 ' -ATCTTCAGGGCCCCCAGGTC-3 * 



. mmm^ i 5 ) 

£#J§-^ 1 6 ) 



■7 - H 
D H : 

^ - ha le^os^- 1 7 ) 

- I^IJS-^ 1 8 ) 

P D H^^tM^m^ L T 
m M <?} T r i s — C 1 x 

0 4 6 ] 

K K — a -5 F L 

AGit'h-7'Tl K K 
lc -4- A 9 u - — > r L 
KK-a^=3 - H tfifcfc 

- 1$ PAT <r> b & *) X*3bZ> 
7 - HA I^ljg^- 1 9 ) 

- ie?yg^- 2 o ) 



5 ' -TTTGCTTCAGGGTTTCATCC-3 ' 
5 ' -CAGTTGAAGTTGCCGTCAGA-3 * 

5 * -ACCTGACCTGCCGTCTAGAA-3 ' 
5 * -TCCACCACCCTGTTGCTGTA-3 * 

x ftmmmtLtz* P C Ri^iiS^^^. TAE'<f7T- 
1 mM<7) E DTA) 1. 5%7^n-xyj^SM* 

M # xhxf A) T* hT M <b L o 

AGxtA-7') 

-a <7)N*^3^^ t° H - A^lit. pcDNA3M7'7 
o F L AGIlLf: I K K — a <?> %LM 7"7X; H * t# £ 
P CRTififiLfc. PCRlcfflutt'i =f 7 7 U t f F 7' 

5 * -CCGiAAH£.GAGCGGCCCCCGGGGCTGCGGC-3 * 
5 * - C C C, C T C G A G C G G T C A T T C T G C T A A C C A A C T C C A A T C A A G A C T C A T- 3 



7f7-MM 7-<^Ti^^^^ 7 U H l±. EcoRI <7>-tfl»rg&te£ 
x a 7 ^-<7>Tllx§^<7>7 ntf Hii, Xho I <7>^Krg&te*^-*-. P 
^EcoRISl/Xho IT^ClfcL^ pcDNA3-FLAGlS7*7X 
— -W] llf fi lc ip A L . F L A G ? r^Tiftlc > 7 u - u t * £ «k 7 L fee 
LAGit'h -7'T^sS^tlfc I KK-a^)^I^n - Hf§ ( p c DNA-F 



I 



) 



K K — a 
[ 0 0 4 7 ] 

( A + --ti^'l4<7>&^ I K K — a <7) 



xaaii, §ij mm m iz ± s m ft* w d n a ^ - ^ 



C Rift 

5 h <D m 

flit. F 
L A G - 
r ic «k o 



) 



t 

4 



y 
A 



PluUltra™ High-Fidel i 

¥ — ^fflv^. |U3t^#^saB^*lc Vt o T . K4 
at^Al/io T * V =f 3? 7 U ^- ^ K 7' 7 A - 
5 * -HHiITCTTGTCGTTTAGAGCTAAGTTCCAAAAACAGAGAGCGATGGTGCCAT-3 
¥2 1 . TJjftSP^ 4 4 i3^)7 ; ; ^ct> Al a * =i - H * ) 
5 * -AATTGCTATTTTGAGATCAAGTTCCCGGTGCTGGTACAGACTGACGTTCCC-3 



d n a # > 7 



( 7 * 
( 'J 



--fc? ( 
7 — H 



7, h => 9 

I KK- 



2 2 ) 

[ 0 0 4 8 ] 

[ 0 0 4 9 ] 

( -i u ) X o v V ) 

IDAS IC ^g&T* 2 M g^lS^^X^ K — J® £j IC h 7>X7i ? (. L. f z o ^ ^ > 7 X 7 x 

?y3>^)48M^« MWk L £ P B S Tifcvff L . S« ^ *j ~? t — ( p H 8 . 0 \ 
25mM<^Tris-Cls 1 3 7mM^gfb+F l%^Triton X - 1 

0 0. 1 m M <r> -7 x. — >i > + Ji x ji * — ^ 7 a, ir 9 -f H ( P M S F ) . ^ptt- -tf > 

t tf 57 - 5 -V ? X (Py a • t^a7 - • tt^^X) * # tf ) \Z M W 3 * * II 

< &#fe#tll*fr ofc. 15000rp mT* 1 O^IS, it'C^ff^ . ±vf^ IhUR L . X y 
v F7t-FS ( >M 77 -y H ) iz J: 9 , 5? > ^ ? £Jg*ftl£ L fc. m M. <?> M H& £ fa <n *S 
'BitfH ( ?>a'71 : 5 0 m s ) % L a e mm 1 i ^SDS^>-/*^*> 77-if) X\H$5 
LTftt^t, 1 0 % S D S - # T 5? V >i -v 5 H X >i ( S D S - P A G E ) T*^IL, 

1 0 % > 57 7 - >l h 'J 7 - 7*'j y >M'.y 7 7 - 4i "? # '/ ^ - 'J f > y 7 ^ t 7 ^* ( 

P VDF ) m (I mmo b i 1 o n-P ' 5 >; # T ) ic^STlcT 1 llTfe? L 7c o 5 
%^)MMV0 • 1 %<^Tw e e n 2 0 *#t? h **g»£&^JS* (TBS-T) T* 
ISt-C It^n-v 7^Lf;„ 

[ 0 0 5 0 ] 

RFLAGtHo- + ^ ffitt (M2 i y ^7) , SHAt ; ? a - + ji tXfa 
(1 2CA5 : u y =>. • =e V * i => - • MMtt^iX) x fjip 7 3t J ?d- + 4}ji 
(Ab-4 ; * * v - ti - X ) x ^ P 53tMo- + ^R# (DO-1 ; * > tj >7 - 

> «; — 7° a X 9 V ) . tn. B a x ^ ) 9 u — + ji tXfa ( 6 A 7 ; e^M^"^-f^>x) 
» ^IKK-a#'Ho- + ^ttfr(M- 2 8 0 ; ^ > 5? ? ji - X >M * ^ 9 J n - ) 
» tn. I K K - (9 # 'J ? a - ji tfifa ( H - 4 7 0 ; ^ > ^ ^ >v - X ^- ^ 9 ) u i; - ) 

x fa I K K - r # 9 * — >i tn.it ( F L - 4 1 7 ; f 74-7^M tr7 J ny- 
) . 6 5 * ') 7n-f (C-2 0 ; > 9 9 >l — X'* 4 *t 9 J u i? — ) . tH 

I K B - a # 9 u - -j- ji tkik ( C - 2 1 ; > 7 ^ ^ - X ^ ^ ^ a ^ - ) . tn. T 
9 * y • * 7 a - + ji tn. fa ( 2 0 - 3 3 ; ^ X v ) X & l/C p 2 1 WAF 1 # V ^ u - -j- ji 
tKfa (H - 1 6 4 ; > 9 9 ji - X^M Jr^r 9 ) u i/-) - ft fa fa \z m T fx PS $ -t± 

0 -)XJ>t# i: -frfc^x Sff $ ^-^r^ X--tf (HR P ) WM^^tA^^ XX 
ttl/L^ -4- ^niXJS^ (-b^ x r+ 'j > ^ ; n 4TB S-TT- 2 0 0 0 ffiizftm 
Lfct^tfflvsTx SfitT 1 ^fWlxliE^iffc. enhanced chemilumi 
nescence sys tem(ECL;77yt^'77 4 7y7^MtT7?) 

tlfellfltlCtoTfflV^ -S C fc IC J: 0 . ^^/Xl^'tt^ T 7 > ^ ^ HttM^K ICBJ-^fb^ title 

[ 0 0 5 1 ] 

■7 t - ( p H 7 . 5 ; 10mM^)Tr i s-CK lraM^)EDTA, 0. 5%<^Non 

1 det P-40 (NP-40) . lmM^)PMSF, 7'u^-F-4f-f>tt^57-5-y 
^ x (yrv) * # tf ) k: $ * . iS® ^tfci)ia$4ttT3 0^F^7%^- 
y 3 > L v 5000rp mT* 1 0t)FI, S'Q^ff . of >g '14 ® 7> * 0 JR L fz ( C tl^lEfla 

o ^fm&mft-&mffi'< *J •? -r-X-ScW^. 1 XL a emm 1 i ^)SDS 
777^AA-77 7- (pH6. 8 I 6 2 . 5 m M <D T r i s - C 1 . 2 % <7> S D S . 2 % 

<D (9 — > ;U 77 7' h X 57 ; - ^ x 0 . 0 1%^^D€7i J-*7*4-t#rj) ICigiLT 

ntk&m^mw l t, ^^vnHflasia 7>^m ^ ;>BtHn- + a#(Ai>-i ; * 

> =7 is - > -J -* - * ~f a 9 9 V ) X tt fjt a - ^ - - X 'J > ^ ) 9 a - + >i tn. fa (DM1A 
; -£Jl ~> 9*-h <) y 9*^ 9 jay-) tffiufcU J X n y V 9t tff IZ L . 



[ 0 0 5 2 ] 

c 9 > 7 frmmmftffi) 

HA-p73aM^7X;Ft, I KK-«%1^7 X ' H i:-itcXttiLlC, C 
O S 7 *EflaiC-ii^lC h 7>X7i H Lt, x 7 o 5 K (S*ltgS : 1 0 0 „ g 

/mL) tc «k § BOWHI^'bflr^ii? f^mtc «HJ!S* L fc. IE OS ^ # ^> nf i§ fb^/ ^ ill W L 
. \K p 7 3 ^ ; 7 u - 4- ^ f/t ft X It tn. T 7 * > * 'J 7 a - 4- >i tn. ft tc «k § 4 A 7 7* n >y h 
7>#f ^ff o £o ^> x h 4 h 'J -fcffl v^T . T 7 + y -ZW&WL LfcHA-p 7 3 a^M* 
y£fi L fc. 
[ 0 0 5 3 ] 

( =l. fcf df. + y -ft t v -b 4 ) 

M fc£ ft £ ■£ I KK-«M7'7X; H <7> ft T X li fe- 1? ft T . HA-p 7 3 a & V 
HA-Ub^3-Ft5M7'77; Kt-^l^ C0S7iliaic-®©lcf7>X7i 

-13 2 20^M) ic 6 Bf [IK »l!ISfci»L. Iffl^ft^Hngftt/^: £ p 

73t ^ a - ji t ftmrk.^ 3 tfOcJ/CHA^E ; 7 n-^;H/Cft ( 1 2 C A 5 ; 
n x a. • t U ^ a. 7 - • ^MtV;^^X) ^fflufcUi7*D'V h ^ ff ") 3 t IZ Jc 0 . 
a. tf df- > -ft U Lf;, 
[ 0 0 5 4 ] 

*Eiia^#^Dr;gft:t/^ 1 5 o o o r p m-<? i 5 frm. m^Lxmm^^^^rz. 7°o^ 

4 > G — -b^TO — * (5 0 % X ^ M — . 3 0^L ; ^ x + ^ • 7 r ^ v x T • ^" 
t 7 7 ) * ffl X . 4 °C tc X 3 0 t> Pe6 . # <b ii _h vt % itu MUM L . MLfct, SHA 
# >; 7 a - -r- >i ( E^^t/^W^P/f ) X t J J/t F LAGt ; ? ^ - -j- >i tUfa* m^X . 
_hit^ 4 °CIZX 2 nm 4 > * x 3>Lf:. 4 °C tc T 3 0 ^> PH3 . ^Sl^^^^a t 

^>G--b7Tn-^tr-X7ifcft$^fe. IKl^LT0iRl/it, ft -IS it F$ ^ £ 3g f# 
^7 7 7- f3 0aitU 3 0 n L 2 X L a e m m 1 i ^SDS*>7 , ^n'777-t 

mm $ it. i o o °c \z x 5 # n ^im l fc. _h7t % 1 o % s d s - p a g e tc u - h l . _l 

m. L «k 7 IC 4 A ; -f a -y h T y> *f * tf o Tz . 
[ 0 0 5 5 ] 

(GST7M ^ > t -y -b 4 ) 

FLAG — IKK— a LTv^ C O S 7 ii^bii L iHH US ^ # <7> oT^gfk^* 

r ^ 57 ^ ^ y S — h 7>X7i7-4f (GST) X li G S T gfe a ? > ^* 7 1 t iS €\ r 

^ ?f t>-^7 TO-Xtf-X (7Vy • 7 7 i V y 7 • tf'V 7) <7)^7±T 

. 4 °C tc T 2 ^ x «) o < ») JgM L * «b 4 > - ^ - x 3 > L tz „ f <?)ts tKI^L 
T -fe 7 t a - x if - X * it 19 2 i± . lmM^PMSFt^tjNETNn'777- (pH7 
. 5;50mMTris-CK 1 5 0mM^)gt+h 'l^A, 0. 1%<t>NP-40. 
lmM^EDTA) TSL<]5fe^Lfc. M a L fz 9 y ^ < ^ W It . 3 0 m L <7> 2 X L a e m 
ml i <7) S D S *f > y' >i -y 7 t - * tjn i T tr - ^ ^ jg ffi $ ^ . 5 ^ m L . 1 0 % 
SDS-PAGET^ILt. ? > a- P V D F Ilci^L , _h j£ L «k 7 \z F L A 
G - I KK-aT'Un'P'yhlt. 
[ 0 0 5 6 ] 

U 2 O S #IJ&£ ^7 ^- if 7 X JiT*i:5« L . pff 7 X> K4 7> X7 1 n L 

fc. h7>X7i?y 3 >fe^48 ^it, ffflfla^ yK/^ LfcPBS T'^fevt L, - 2 0 °C tc 
T2 0^F|, 1 0 0 % > 9 ; - >l X Wi & L . WflS * P B S X 2 Wtftft t . 3%^yiS 

T^7*5> (BSA) ^PBSS* (0. r/o^yy^f/O. 1 % 7 y ft 4 h 'J ■) A$ 

#t?) ^mv^T^stc t i mm -fx* v 7 l tz. ^<n'ik, mm* p b sx^w l . sof§^ 

m L fcta 9 5 > B t 7 7 n - 4- rt, tfL#& V 2 0 0 fg^m L fcJJiF L A G # -J 9u- + 'itji 
i¥ ( x 7* v ) * [a] ^ tc ffl T . IfitcTl^^^^f^^-y3>Lfc„ SnLfc^g r 
n-^«;>*#ai-tSfc*>. 2 0 0 fg tc ^ fR L ^ n - 7' 5 > X t± 7 >i ir V -b 4 > 4 V f - 4" is 



T*- h ( F I T C ) IgfflS L fz~ )Xtflfa (-f>trhn^ac>) . ^SlcT 1 Bf > 
if L . F luoromount— G ( *t +P > '"M f t v 7 ) tfflv^T^7 ^ Kile 

^")>hLt, ^ u - ^ - limit t- in ^ tz . 

[ 0 0 5 7 ] 

(^y7x7--lfL/ # — 9 — T V -fe -i ) 

p 5 3 % 7v» L/:H 1 2 9 9 iI^5X10 4 ffflflS/^ x i^ggf 1 2 x ;u ffiMlg 
« IE \z ffi B x lil T *ffl US ^ — i^i;h7>X7inLfc: 100ng<7>'Ux7x 

7-^'u;-?-3>xnn (p2 1 WAF1 . MDM2XliBax7'Dt-?-i: 
t*t4 p53/d73 lt^KHI%« 5 fr-t* ) . 10ng<7)pRL-TK7;Mni 
y-7x7--tfcDNA. Sy25ng^^M^7^3F ( p 5 3 . HA-p73« 
XliHA-p 7 3 0 ) % « % U£ ft 3 -t± tz I KK-aXliFLAG - I KK-BS^^x 
5 K t — ft IZ X lt%k L T- o p c D N A 3 empty plasmid^ffli^T. h 7 > 
X7i?yH>*fc^H^^DNAitt^ (5 1 0 n g ) \Z ft Tz . h7>X7 
x*xa>a>«b4 8B$W&x JNH US* L P B S T 2 0 L . pass i v e 1 y 
s i s b u f f e r ( 7° a > # ) ic £ £ „ f^7i 4y 7 i * - 

'^O^tA ( 7° n > ) % 444 u T . IftBfl^ \z tit v^. * ? >i Jk V *7 5 ; y A 9 Y (D M ^ ^ 
7x7-^'Stt^ IIJ m.Lfz. J i - 9 - (?-*-7 ! "f>f>) 

^fflV^TlSLfc, * ? ^ ^ y 7 x 7 - -lf<7)y H 7^yO'riy7i7--b*60 

>< r+*l:SuT itLtzo 'M ft < t ^ 3 0^) h 7> 7,7 i 7y a >^ftoTHbtlfc 
[ 0 0 5 8 ] 

(7#h-yX7 7t4) 

p 7 3a^^'I KKlfiJH^4L/c7,t; h-y Xtt^tS/cft, 1. 5X1 0 4 l 
flS/^ x ii^ggT'H 1 2 9 9 IE0&^ 6 7i^ ifii»*g«m \z ft fc. SB, 50ng<7)(9 

- # ^ 7 N >- -tf f£3S -7° => 7. 5 H & V 5 0ng<^HA-p 7 3 all7'7 7= H % . M 
^ffb^t/il KK-aXUI KK-^S-<^- (1 00. 200Xti 400ng) 

4 8 Bf fum. *HJjS^2lctf* LfcP B STifti* L . 0 . 4 % h V '<> ~f a, - ( P B SMm) T 
1ICT1 0AH*feLfc, <7) ^: . IBtP BST'2 0)Jcf U 2. 5%<7>r;u?;UT 
^ "t* ti K x lmM^fiit7 7^y9A&l/2mM^)EGTAttttfPBST-l O^IIS 
L s R e d - G a 1 ( '4 *f - * * ^ if — 7 7. ) § m T . B a y o n - Y. e t a 1. , Mo 1. Cell. 
Biol. 2 3: 1 0 6 1 - 1 0 7 4 ( 2 0 0 3 ) . tc 1Q® <7> ~ft v£ T? 2 Bf M L 7c » h 7>t,7i H Lf:l 
i$^lftt§fcft^)7-7)-J: LTR e d-G a l^fflv^. F 7 >■ 7 7 i ? 7 >Mc t 
60 < <b t # h - ^ x u T £ ^ % If fffi L o R e d - G a 1 & V h ') > ^ > ~f >v — <t> 
nfi^fetc «fc o T Bfv^ f > 7 — 7' ;U tc ft o T ijffl A3 ^ ^ 4^ T . T # h - ^ X ijffl * 
7x rj T f b L 7c o ^Itt3 0^)|*iL/l:f 7>7 N 7i 7y 3 7- f tlftl, 3@lUftofc 

- <?> ¥ 13 t« m 1 7c o 

[ 0 0 5 9 ] 

(mUM 1 ) U 2 O SIEflatcfett^ ^7.7°^ *y*ALfz-r# h -is ?^^<d I K K — 

DNAlit J; ^i^ip^tl^^ 7*7t- ^ feS lc o T . I « B + - -If ( I KKs) <r>m 
fclB4»itfi£t5fc«)> D N A^«0-T ^> fk^«f>* HI T?*>* x X7"7 ^>lcU 2 OS 

^-flCjc^if^TcfcC^. U2 0Sifiattf ^ft^^lCT^h-yX^gcLTV^fc (S 
1 ) . U^BnM*ffofck:*, D53jRyfw*tn/fJ5p73a ( ffi 
tliDN Atg^l^^lcfcMt^^Sft > -t 2 -f x— 9--?3h& C Me 1 i n o. G. et al., Nat. Re 
v. Cancer 2: 605- 6 1 5 ( 2 0 0 2 ). Jklf Vousden, K. H. et al., Nat. Rev. Cancer 2: 594 

- 6 0 4 ( 2 0 0 2 ) . ) It. yX7^7f> lc J£g L T7>'^|^i T'Sl^tcl^il g tl 7c (02 
) o ^^)-77. p 5 3&Vp 7 3 a^mRNA^liai^^tl^^ot (13) o 3 tl 



^coM^lt. P 21 WAF1 tBax^J;7 ^Tt(7)X7 i ? ^-iclILTv^. iff \z 
. x x 7' => * y lc «fc *) . I K K - a a* SI* iz Wft L * y x^7f >|gi^ 1 2~3 
6 H$W&<7>WK:*<?>^*?fc*i8#><bftfc (13 2 ) . y x^7f 1 2f ^t, IKK 

- r ( N E M O ) CO 9 > ^ 7 H U ;u — jfi ® \Z _h# L fc» . 2 4 ~3 6 if P^lT'y X7' 
^ ^>5*{t3lBf r^H^t" £ i: I KK- y U n Itm'Js L . * II ^ US ^ ts i: A, ifESUT- 
liulST^o/:. 95 fC x x X 7° ^ ^ > $t|lSIlc J: o T I K K — P co Hit \£ 13. b A, £ 

^fLL&^o fc. RT-PCR7>tf^SS, I KK-a&J/I KK-MmRNA<7)li 
tty X7"7 f >%lftttf , — I KK-y<?)mRNA^M^^Ii, i-x 

7- 7 * > tc j£ c x m m faw & \z . mMttmmfrMsb hfitz (03) . » u z t \z 
, u^onM^siu, >• 7. 7 ^ ^ > ic =k o t > mitmco 1 * b - « (iff 
Si'H^i^Tus, i KKS^#^iiT*i>s ) &mm\zmn\ LTi^:^^LT 

& „ 

[ 0 0 6 0 ] 

lil ±*> JfS* * *> ■£ S i: * DNAlfT-i^^tl^p 5 3 & V p 7 3 <7> S flUi I K K - 

a <^ 7 >v 7' L- i L- - y 3 > i: SilLTv^ 3 i: > V , DN All<)4t57* h - y 

[ 0 0 6 1 ] 

(HJMJ 2 ) x 7. y v * > ic J££f LTz I K K — a ft <?> S f t 

C RM- 1 tfc^fftlc . IKK-a t ^1)31 t co n * ft« L T 3 t fc*. ftfi^S 
ftfc (Birbach, A. et al.. J. Biol. Chem. 2 7 7: 1 0 8 4 2 - 1 0 8 5 1 ( 2 0 0 2 ).) . * . 
IKK-a 14. ^4h^7 ^>i»*&^£#*5K*ffeiJffl]-**NF- « BJt^itft^ £ h ^> 
^^'\±it~? &mt)^:ii LTi^ (Yamamoto, Y. et al., Nature 4 2 3: 6 5 5 - 6 5 9 ( 2 0 0 3 ). 

Anest, V. et al.. Nature 4 2 3: 6 5 9 - 6 6 3 ( 2 0 0 3 ).) . C b ^Sl I it , \HU'\±co \ K 
K s co HH T co m 1± is ^ y° *7 * > \z m c X ^ £ fc* % 11 ^ £ . 
[ 0 0 6 2 ] 

x x 7° t> ^> [c BR L fcXl±*«l&<7) U 2 O S«BJ!S*><b . 3K^V»IJfi!gtt ii L . 

ms^i/c^ t co 4 u ) -7*n v v ic#t l tzo wkvmmwm ft commit. ^n?n. 

> BJ/L#&^JrCa - - - ~f ') >}/L#*fflv>fc A U ) 7* a -y h T* fil |f> L fc. JB£*<7>Jfg* t 
-SLT, I K K- a ltj&JkVMmWcDmJj\zm& Ufc ») s frJlT^ , I KK-^tttolJ 

>b mmw l t v> ^ ( m 4 ) . aii^^i KK-a, 1 kk-^^i kk- 7 ^ 
mit, x v 77 ^ > \z *> h -f ^ it t % o o x x 7' ^ ^ > «La * o t . ^ n 
te^^ic iKK-a itvtft-zmmizmm l^-t^. i kk- 0 a^weftiB 

a6 «b untzo yX7*7f >ice§LT 1 (tB-fl^) 1 ) > mit^izm-t & Z 1 1 — gc U . ffl 

Das <?> I K B - a ii m ft ^ ic M >M L 0 L ^ L 4 «b . p 6 5 - N F K B ^ t* ^ =. >v 
h (Re 1 A ) <?> 1*1 T* cd mm lz jet L T . x X ^ v ^ > «U1 1± ^ t £ Wm^H- 
fzo ZCDZtlt, is X 7° => *ycotfl£\z =k o T x D 6 5 <7>*^F*a#tf tlTV^S 
ttib 1 *)^ C t^^Ltv^, C<?oj;-7lc%^^i:. IKKs^)7^ >- X 7 7 ^ > WIM \z 
J= o T I K K- a coM^lzn. \H izWB L . I KK-aliy ^^7f >S4Lf;7t;h-y 
x Hj +^ f*j ic It S H h is> co m®e~%: W 1 T v> * Hf ^. ^> ti S . 

[ 0 0 6 3 ] 

© ic I K K - a ^f£3S^ ^fett^) I KK-a^f 

fc#>. U^nn ^^^S^Tfe^felc JcoT^Htt^) 1 KK - a coMmiHfttn%M^ 
fzo FLAG - I KK-aXttHA-p 7 3 a*3-Ft5M^5 X 5 H^h 9 > X 7 
inLf:U20 SJHHfla*^. t^^^fffl^Hilj^^IlM L . ^-ti^ti. jjtF L A GJ/t#X 
lijjip 7 3tt#tfflut4AJ7'D-y MciLt, 0 5 ( h 7 > x 7 x ^ h co 4 8 m 
CO m M CO -i U ) -f a v V co IS JH * ^ L T v> § ) lc ^ L «k 7 lc. H A - p 7 3 a 14 «t o U 
hmzmte LTfc ») . FLAG-I KK-ali, tl^V|ffl§I^fi^lc#a Ltv^c, jg 



tis>). 9\~ m '14 <r> I K K - a li MWRJk VOlk ~* h ') v 9 7, izm 1± L T & c i: fit o § *) 
i: ^ $ tl (06) o 3 h ic. HA-p 7 3«liFLAG- I KK-« ^IfL 

7 3 i:ffl2f^fl! L. f^)»i6taSLTU5«rg6ttt^LTv^, 
[ 0 0 6 4 ] 

(HS£0J3) x X7"7 f >iSlc J; l>v U 2 0 S iffl £ *r 1+ £ NF - K B<?> ft 

LTzU 2 0 S«Hliaicfcv^T^<bL55r^o tz» c <^> ^H^Stt . x * 7' ^ > ic J££F L 
T x NF-kB ^V^'tt fb"t Sfc^^'fcil^fc. NF-icBH-?-^7X; K t h 7 
> x 7 x ? F LfcU 2 OSilBtiy^v^fy L s ^ x 7 x 7 - -tff£1£fc8!l£ L 

. yx^^yjlia, NF - * B«Sc#1t^ite^«tt<b*/LiiL*^ofc (07) . 
^itfiiaTi^ L 9 2 9 JNHJjSfcT N F - a IZ t , 2mm'&\z, NF- K BlZ{ktf 
L £$K«'ttffcfc*f&#> ^> flfz (08) , L 9 2 9 MBit. T N F - a NF-«B 
<7> V^'ttfb^ If -<Z>tzdb\zfc < fflv^tlTV^S. Hfc. L 9 2 9 IfflflS^TN F - a T'^lt 
5^ D 6 5 ****lcSH¥k:Sfl*-*-S (09). Jil±*>"b. T N F — a tli v . NF - « 

SFf **PIKi 2 tl & \*fz & t h tl £ o 

[ 0 0 6 5 3 

(^fifeflH) I K K- a p 7 3 ^ffiSffffl 

iii#LM<^:tg««lc:)3V>Tx I KK-ai)*p 7 3 fcfflSf^ffltift^? 

h 7>x7i y h ifccos 7ii^bina^#^)Hr-igft:t^iiL, -e^Hngft^ 

fctfiF LAGK#Xli^HAK#i:^g)t^E, i± . ^ti^tu J/l p 7 3 Xttf/iF LAGS 
*^iofcUi7*onT^lfLf:. 01 0t^Lti7lc, 7-f- H © tc f&3E $ -t± F L 
A G- I KK- a TktfHA- p 7 3 a It. C 0 S 7 ftfla^ff SS^#^ffM L fc„ |s]fi 
k: x HA-p 73 |5 li F L A G - 1 KK — a t ftmRVcm L tz ( t*- 9 -f) . jhtIS 

ft ic x fttt<7> p53^ ^^-itF$^ L x Fit F LAG f/C#T« U^ov^Lfct:^, 
^H«)tP$LfcF LAG - I KK-a Ittfilti 2 tl% frr> fz (0 1 1 ) . Zillt. mm*\z 
fc^Tx IKK-alip73i:ffl5fffflt5ft 1 , p 5 3 ttfflSf^ffl Lftv^Z fc t^LT 
u<6. I KK-a fc^fflSf^ffltl^tSp 7 3<7>95^*%l5IStSfe*>, G S T ic ^ n 
Lfcp 7 3tf>X^fLM#*v><ofc*fEjBlLx O tf h n ^ 7 ^ 7-7 > t >v t ^ ic fev^T F 
LAG- I KK-a^^i^iti^fco F v > X vH'ft ft H > -f > . DNAi^FM> 
x ^- =f v - ft H > ^SJ/SAMF > > # t? p 7 3 <7> i£ ft K > >tSo'uT> 
Z tl h <?> ^tmfc* ^tf L ( 0 1 2 ) o FLAG — I KK— ati. GST-p73 (11 

4 - 3 2 8 ) lz It a" L fc**. ftH<7> G S T ffil! □ ? > ^ ^ lie li|p □ L ^ ^ o (01 3 ) 

o W±<7>*S**^x IKK-ali. p 7 3^)DNAi^K M>t/hLT, I}|p7 3i: 

[ 0 0 6 6 ] 

(US* 5) I KKalci^p 7 3^fS£ 
Klci3^ $ tlT § J: 7 p 7 3 fcffilf^ffltS < o ^<J0 7" a t- >f > ^ +■ - -If ( f J 
c-Ab UVPKCS) li, p73 % ^fti" -SCt A S T' § -5 . IKK- a * J p 
7 3 <7> ! &%.<klz&m-& H- x. -S ^ if 7 t)*mfrdb&fz#>. -SI^)HA- p 7 3 a f£3^7' ^ 7. 

5 K m^^itZ i±fz I K K- a IS 31 7' 7 7. 5 H t -ffilzXltM. L lc . C OS 7$l§lc 
h7>X7inL HA — p 7 3 a^)?>^?I^iti^fc. 0 1 4 ic^Lfc J; 7 
»c x ^Btt^) I KK-a^^atioT, H A - p 7 3 a <^lttlf lc Jf^D L fc-7j , F 
L A G - p 5 3 <r> % £ fb tc jhf L T li *fe til ^F ^ 4 * * I KK-a tit LTv^jr^o 3 
blc, HA-p 7 3 H I KK-alcioTfSf^tl^i', % mit^UmitH A - p 7 
3 a tclt^tlti^^v^ I KK-a^it^DLtli^frTTML p73a^mRNA^)I 
51 U ^ S!# & ^ ffc£ JL ■£ & 6> o ( 0 1 4 ) . xZc^ztli. I KK-« i»p 7 3 t ? 



> IC J: o T , I KK - 7 3&y'p 5 3 ^ftlcI^S^^i. ^ [3 15 

tc^ L 7c <k 7 tc . FLAG-I KK-^lip 7 3^7p 53 ^M^^^^fblc lilfeai L # 

[ 0 0 6 7 ] 

I K K - a p 7 3 ^ y - > ^- - - MB L T i~> & ^ tr 7 fit db Z> fz db . h => > 
7. 7 x ? Lfccos 7 mU\zisrt Z> v 7 3 <o ?> ffi m £ II ^ fz . h v > * 7 x ? >- 3 > 
<?->2 4Bff!5m. *fflHS£ >- ? a ^^r >• 5 K T«LH L fc. ?£S L fz £f ffi tc T . HHfla^#^ 
Hngft^il^ L s 7 3 tftttfcffl v*fc Ui^n -y h tc 1^ L 7c o HI 1 6 \z ^ L fz Jc 7 

tc . HA-p 7 3 aJkVl K K - a <^ ffl 7? % $ it fz MB tc is It £ H A - p 7 3 a^7> 
MSti. HA-p 7 3 a^¥f4T'H$1tfciB§lcfclt§7>iISi niiJMfco W 
Mft tc . FLAG-I KK-Mlf&LTuT^ HA-p 7 3 a<?)f iSffitt^Vft^o 

(0 1 7) , c<t>£ 7 tc. IKK-a p 7 3 ^/Sftti. p 7 3 <7>¥1&W<n 

±i tin tc J: 6 t^T^li. 

[ 0 0 6 8 ] 

Lee, C.-W. et al., Oncogene 18: 4171-4181 ( 1 9 9 9 ) . iz IQ ft 3 tl T 1* £ J: 7 tc . p7 
3 <?> ^^^fli<^ U ^ ^ ti . ^ ft < t - ti ^- tr * > - 7° a -r- T V - U m £ fz 9 

y ?WfrMmniZ «k $ tlT u £ 0 p73^^^f> ft* IKK-a i'lSt 

frSm^tzo HA-p 7 3a&VHA-^t*^f>Hl7 , 7X; h*$, M^^fb 
$ -t± fz I K K - a X li F LAG — I KK-|5M^7X; H t - It tc X tt M L tc . COS 
7 lEAStC F7>X7inLf;. h7>7,7x^y 3 >^)4 8^P^t, *BJI3^#<^^Sft 
*ft/*&&ifcl$& V >f u ) -fx* v V iz J: »)^tfL, HA-^f^rf >$#tjp 7 3 a 
-t-SJ^if^fcii^fc. ^h^f >£L/:p 7 3 a^)IU, I K K- a ^^felc i o 
^ L 7c (Ell 8) -77. FLAG-I KK-Plip 7 3 a <?> ^ tr ^ > ffcfc v> < £. A, ^ ft 
ugST'l.^^PIiLf: (01 9) . 
[ 0 0 6 9 ] 

Ibb^lSt^b^^L I KK-alip 7 3^)^e^f >fb^!SL, ^ tl tc £ 0 
p 7 3 <7>^>£fL^ft _L $ €Tu§:t < ^1^2 tl7c 0 
[ 0 0 7 0 ] 

(HI&0J6) p 5 3 L fzH 1 2 9 9 BBlzisrt £ . p 7 3*»#4t5l> 5>x 

1tm m<n I KK-atJ:i«« 

I KK-aj&Vp 7 3<^ffi5fPffl<?)jSI^I641i*ta?ifcft, £ i\ p - 7 3 
SfS^ttfttc 7&yri- IKK-a ^MH^H^fc, p 5 3 ft^ft L fz H 1 2 9 9 lEH^tc . 
HA-p 7 3aXiiHA-p 7 3 ^1^7X^ H . RU v 2 1 WAF 1 . Ba xXliM 
DM2 7'D ; E-5 ? -^=i>hP-4T'7)^y7i7--tfL- # — 9 — u y ^ h y ? h ~& . M 
* ^ fb $ i± 7c I KK-a^)Hl7'7X; h i: - ^ \z X It M L tc h 7 > x -7 x 7 h L 7c . 13 
2 0 2 1 ICT^ L 7c ck 7 tC . X>7'r ^ 7'7 x ^ K^^licit^T, Spff © IC^^L 7C 

p 7 3 fl , p 5 3/p 7 SftgttUf-^-^i^^SttfbLt. Ufc, I KK-alft 
T l± . ^^7x7- -tf v$tt tc lifiU tr I^W^S *. ft o 7cc HA-p 7 3 aXliHA- 
p73(9^IKK-a «%31$ i±7c t S tt. p 7 3 ft W ® ft fs^^'lx fb<?> M m ft it /in 
. fflaft^Wlcl^^tb tiTco WJSfilc, p 5 3 It^ u tf- 7 -»-f£T«'lx<7>i#ttm. IK 
K - a «fc o X mm $ *l ft o (02 2) o I KK-alcJ:oTf4i/h^tl-Sp 7 3ft?¥ 

&<r>m??<7) ; i£&<k<F>ftm&-&m^zrzdb. ikk-p *'p 5 3/p 7 3 i^^tt^a ^ 

- \z ft ~? Z> p 7 3 fe^vUtt * it ^ i" -6 ^ t 7 ^ % 51 36 7c o 0 2 3 tc ^ L 7c J: 7 tc . F L 
AG-IKK-(9tcJcoT. p73 itil¥'\±^mW^'\± fttc II W ft ^ ft It Mdb h tl ft o 7c 
o $ <blc. H 1 2 9 9 0Haic5^Hfl5lc I KK-a ^^312 -t± 7c t 3^. p 7 3 a fc*tt<^-* 
^,rtft'lx<^p 2 lWAF 1 ^mmtmm tc t v -7 U ^ - U - h L 7c (0 2 4 ) . 
[ 0 0 7 1 ] 

3 tub <7> JfSS * *> *> S fc . I KK-atip 7 3^$5^^'ht^^S©tCi#^LTv^c: 



[ 0 0 7 2 ] 

( HSfetfO 7 ) p 7 3t^Lfc7#h-y^lcWt5 I K K - a <*>3F-5- 
T#h-^7<7)^ff5<7>J;7&p 7 3 tfc^'£tf>£^^lS£^lcfcr-t S I KK-aWlSS 
-£I^)HA- p 7 3 a 0 - if 7 ? V is 7 - V <r> 7 
. fi % IE ft $ i± I KK-aX!iFLAG-I KK-piS^^s; Hi: — ft \z XlijSL 
fc * H 1 2 9 9 ilia t -I © t f 7 > x 7 i ^ m /c„ (9 - tr 7 ? V is f—^dWtM-f 7 7 
5 H It h 7 > 7 7 x ? ^ LfcJNHHS%lnl^-t<5fc#>k:i$fflLfc. h 7>X7i 7 ^ a > <?> 4 
8BfW^. h ')M->7*i- (tf^iaflS) S/JRe d-Ga 1 ( h 7 > A 7 i H L f: 

tc L J: 7 \Z . I KK-atHA-p 7 3a HA-p7 3afS*T 

h 7 > X 7 x ? h L fcJt ^-IC Jrb^T . T# h 7%|gC Lfc8HJ|S<7>SC**:t#*|11 LTi^;. 
MMftlz . FLAG — IKK— (9 c^f&SliJ. p 7 3 a #c?f'Ix<7> t # h - x 7 \z ItM^ 4 
»S%SB$4ii^fc ( 13 2 7 ) . 
[ 0 0 7 3 ] 

C tl ^ <7>^- p73 fe^lx^K^lxftlc jft-tS I K K- a <^iE<7>M^ t L 

[ 0 0 7 4 ] 

(^SfefJ 8 ) ^--tf^tt^XS! LfifSi IKK-a*«p73 <d 1zfc{t\z Jk &~t& 

m 

I K K - a <r> ft U ft * ^ tH - 4f tgtt fc* p 7 3 <^ £ £ fttc &>£7Jb>*H^<5fc#K ^ 
ai«IKK-«T'i>§IKK-a (K4 4 A) ^fFiLfc. 3<7>^S#« N A T P IS □ 
t ^_ -7 tpco ^ > - 4 4 a*-r ^ -> ic B$ £ tiT o Ling, L. et al., Proc. Natl. 

Acad. Sci. USA 9 5: 3 7 92-379 7 ( 1 9 9 8 ) . tc iB*S 3 tl T t is *) . C g|> f£ ^ ^ M i" § 
t. I K K- a + --b?Y£14*»»#;bti£o fc^ifeft^tfr^'b^S <k 7 Ic. nf#LM 
*>*g««HJfilciJV>T x I K K — a ( K 4 4 A ) . p 7 3 a fc<^«^#%WtS^tt 
iff LTv^li ( 0 2 8 ) o "7 >f ;u K ? >f 7° </> I K K - a t It *S#> T ft lz . FLAG- 

I KK-a (K4 4A) c^n^tMlt. ft H ft \z 2 ■£ H A - p 7 3a^)|flafl^i 
tc (iBU ft^ofc (02 9) . \H fitted p 7 3 icWt 5 * ^-■fcfS'tt 

t^iLfc I KK-a^^I41^5tJ6, U 2 O S MBX l± H 1 2 9 9 MB x > 7° 
f^7Xn*XliFLAG-I KK-a (K4 4A) H*-jfifiCh5 
>X7inL, 1/ x 7' v * > lc 2 4 Bf M * * * <^> * * \z L o «HHa^ FTvg 
fbtlSV^RNA^iiL, * ft iu U^nn&yRT-PCRCftLfc. 03 
0 ic L =k 7 k: x FLAG — IKK — a (K44A) M^7^;F^F7>X7i? 
h L U 2 0 SlfflHaic fcv^T . is x 7 * > ^/h L 1*1 &&<r> p 7 3 a <^^Sfb^PIS $ 
tl fc. ^ <r> -7a . FLAG - I KK-a (K4 4A) It. fttE&<r> v 5 3 <r>M.\z \$§&m % 
fzo m c <fc 7 >5:i*lL p 5 3 % L H 1 2 9 9 is T t # 

btit (03 2). _L te*SH t «k < - SC-T * «k 7 ic, FLAG - I KK-a (K4 4A) 
<^>i¥ft T . y X7-7f > TaS*? 5 tl-g. T 45 h - is X ^S-l^L ffiS <* (03 ljS[V3 3 

) o 

[ 0 0 7 5 ] 

d <7) 7 lc . x 7. 7° 9 ^ > \z m^- 3 tl ^. D N A ic Jfo&~t Z> P 7 3 <r> <gfe{tlz It . I 
K K - a <7> * + - -fcf ^>-g> i: ^ tl £ . 

[0®<7>ffiiii&s&B/n 

[ 0 0 7 6 ] 

[01] #i^«JHH«au 2 o sfflfla^ >- 77'7f > tc bi l tz t b ^mm±wm^m-t ? 

7 7 T* db <E> <» 

[0 2] yX7'7fv ^111 LfcU 2 O S*Bfla<^0flaHTiSfb^;^ 4^9^n -v N <7)JK* 
[03] yX7 , 7f>IHL/:U2 0Sii^b^RNAtRT-PCR^f Lfcg 



im 4] * f ? *y %im Lfcu 2 o smrn^nm^- ( n ) jkvmmnmfr ( c ) <n 
u ; -fx2 v v <?> is n * n -f m x h o 

[05] FLAG - I KK-a XliHA - p 7 3afEa7'7X$ H^h 7 > X v ac ? 
h L f: U 2 0 SUHfla^+^ilj^ ( N ) & Iffl 113 H iB ?> ( C ) <D A u ) -fu v Y c/>ISH^ 

[0 6 ] FLAG — IKK— a M7" 7 X 5 H ^^5*T- ( 1S<7) 3 oco^K) X ti H 
A-p7 3at-ilC (TS^)3o^I) -Idle h 7 > 1 n LfcU 2 0 S 
fflfla<^MIfi^S^7tT — l$feLf;^4it?I?*^ v-^ii. FLAG- I 
KK-«&y7;>B, X ti . HA— p 7 3 a TkZFF LAG — I KK-a^?Itf 

[07] U2 OSifla^y X7'7f >^ILf;^^, N F - K B ^ fbfg $ £ ft 

t ^7 7i?i)i), 

[08] L 9 2 9 0 113 £ T N F - a L fc # <?K N F - k B <t> v^'tt ftfg* ^ H i" 

r ^ -7 x 3b z> o 

[09] T N F - a tc Bg $ tl7c L 9 2 9 Iffl I® <?> Hi 7> ( N ) & ^ Iffl K ifi ?> ( C ) co 
A U J ~fx2v h^)«tit0T^5. I KK-a^^p 7 3 <7> ffl 2 ffl 
[010] Pff/^^ffl^-tt^^iE^ 7 7s ; h' tc h7>A7inLf;COS7 

tzsaw^. 1 b it a u j -f o v v \z m ^rz ft # ^ . * ti ti n . 

[01 1] FLAG-I KK-a%1^7X; Ft-iKllcl7>X7xnLfcC 
O S 7 mm*. IE3fV7 XjfiLvit ( NMS) Xtift p 5 3 ft#f£o /c&Sit^. & Zf\ 
ftF LA GS#tf$o f;U^7*on Lf:l|^tt0T^^ 

[012] GST-p 7 3H^?>^^l^S^a-?**. T A h ^ > x vUtt fb H 
> > £ . D B liDN AId p F > Ay*. 0 D ti * 'J =f v - f t K > > * . S A M ti 
7, ^ -f >l a ^ + — "7 K > ^fy^Sf. 

[013] _L 0 ti . > t? h D7*i y ^ > T -y -b tc jo v ^ T . ftF LAGft#tl$o 
7c A U J ~f n v V <r> IS JH * ft i" 0 T 3b § . T 0 ti . > tf h n 7° >u 7* *7 > t v -b -f tc 
*? u X . ft G S T ft fa * & o A J "7* n -y h^SS^itSTfcS. 

[014] ffi%.<r>ffl.&it<7)¥tm.-7 7 x 5 h**COS7 HflflStc-M^tc 3 h 7> X7i 
HLtkl^^ U^7*D7h (±0) XtiRT-PCR (T0) <7>IS^^^-t0 

[015] Fff S<7>*fi fIBl ■?* 7 X 5 h**COS7 Iffl^tc -ii© tc n h 7 > X7 x 

7 h L fz t B <^> . ^;7*a7f^)iI^itHTJ>5. 

[016] ±0ti. HA-p73aM7 , 7X;F4, t^T'Xti I KK-a^lT 1 
7 X ; F t - It tc . IC 1 7 > X 7 1 7 h L C O S 7 , >- 7 n ^ x 5 

K (CHX) JUaLfefct^), UJ7*n';MMtit0?i.^ T 0 ti . ^ l¥ 
LTi^HA-p 7 3 a4iLfe;77?*5. 

[017] _h 0 ti . HA-p73aM7'7X;h^, f ^T'Xtt I KK - ^17 
7 X ; F t - It tc . -165 1C h 7 > 7 N 7 1 7 1 L C O S 7 , x 7 n 's ^ x 5 

K ( C H X ) L t § . u ) -fu v 1 ^laS^itST'^^o T 0 ti . B U 
LTU5HA-P 7 3 atiU;777?^5. 

[018] HA-p73a]5tWHA-UbM^^5F*, »*^fk$*fcIKK 

- a 7' 7 7^5 Ft- It tc X ti M L tc . -ieiC3h77X7inLfcCOS7 
Ifi^MG - 1 3 2 xmm L . ftp 7 3 tUfaX^micn L . }/lHAK#T' -i A ; "7* a 
-y h Gfcil^Hf0TI>^c Ub xn-p 7 3a ti. *o < v *iLTi^^t'^ 
^ y itm co H A - p 7 3 a^ft-to 

[019] HA-p 7 3a^VHA-UblS77 7s 5 K ^ . i^ft^ltt I KK 

- (9 IE 51, 7' 7 7^5 K t — It tc X ti M. L tc . -IS3lC3F77X7xnLfcCOS7 
ilStMG - 1 3 2 T^II L . ft p 7 3 ft^T'^Svt^ L . ftH AiXfoX A U ) -f n 
-y h L IS ^ * ^ 0 T- ^. o Ub xn-p 7 3a ti. *o < Oi^lftLTv^^-tr^ 



f >fbi^HA-p 7 3«^it„ 
[020] HA-p73a*3-Ht4M^5X>F«> p2 1 WAF1 . Bax 
XUMDM2 7° n t - 7 - p 5 3 Jft 9§f SI #1 % M •£ ^ y 7 i 7 - 4f - ? - , 

■);y^t4y7i7-4f^7X;F (pRL — TK) i: t tc . » * ^ fb £ i± 
p c D N A 3 — I KK-a^)SSTXttl^aT, -ifi5lcnh 7>X7in Uc 
p - 5 3 XIH 1 2 9 9 iNH A3 It -5 p53/p73 7° a =e - ? - <?> $£^14 

[02 1] HA-p73^3-Ft5M7"7X ;Ht> p2 1 WAF1 . Bax 
X li M D M 2 7°n^e-^-Efe*^p 5 3 f5§S?iJtIi;^ y 7 1 7 -^L # - 9 - . 

7;Mn4y7i7-^7'7X;F (pRL — TK) t t %j \Z , M £ '?£ ft 2 it 7c 

p c D N A 3 — I KK-a<?)#fcTXtt#^ftT, -i©lc n h 7 > X7 1 n Lfc 
p - 5 3 X«H 1 2 9 9 iNH £ It £ p53/p73 Ifc^F'tt^n =E - ^ - <?) K ^ v$ 14 

£^^$^it^7 7T-fc^„ 

[022] p53^3-FUM^^;Ft, p2 1 WAF1 . BaxXtiMD 
M2 7-n^-^-E±3*<7)p 5 3 J&^BIfll ^H*£ >v 7 7 x 7 - -if U * - 9 — . ^ 5 7 -i 
n*y7i7-^77X;F (pRL-TK) kfclic, tttft^tfcp cDN 
A3 - I KK-a^#fcTXtt^T> -IWtn h 7 > 7 7 x 7 h L fc p - 5 3 
XJRH 1 2 9 9 «H A3 t? It S p53/p73 (C^tttot- 7 -<^K^v$'ttfb^fg* 

t^t ^*7 7T'*^o 

[023] H A - p 7 3 a ¥tM ~? 7^; H * . pffl^i' y 7 1 7 u t;- ?-ny 
x h 7 7 h ti:^tc. « % ^ ft $ H± I K K - (9 7° 7 x 5 F^SftTX!J#ffft 
Tx -ifi^ia 7>X7in LfcH 1 2 9 9 MU \z is It £ p 53/p 7 3 Jfc^tt 7° 
n t - 7 -^fe^v^'ttfb^-fg^^^-t r57"?*5. 

[024] -£I«HA-p7 3aM7 , 77;Ft, Itf fL^tfc I KK-a% 
I7-7A; K i: — m \z X It M. L -a©tC3 F 7>77i ^ h Lf:H 1 2 9 9 IB B 
co <i U J -f n -y h <7)^StStST*J)§o 

[0 2 5] Pftfeco5tm.-7' "7 x 5 K % — ifi © tc h 7 7 77 1 ? y 3 7 LfcH 1 2 9 9 Iffl 

[0 2 6] ffifeco5t$l-7' 7 7. 5 K % — 3fi © tc h 7>X7i7y 3>LtHl 2 9 9 W 

7 *> . T 7 # h - x X ^ j|e Z L T V> * ,WHa^ Wi a" * ^ L tz 7* 7 7T'iS. 
[0 2 7] "7 7. 5 K * — 3fi © tc h 77X7 x ^ y 3 > LfcH 1 2 9 9 IB 

A3 <7) 7 *> . T 7 # h -7 X % g d LT\-> Z>mM<VW} a ~%^Lfz 7* 7 7?$,^ 

[0 2 8] PK^^^M-y' => 7. 5 h*^-SS5lC3l7777in LtC OS 7I§ tc 
[0 2 9] ffifeco?£M-7° 7 7. 5 K ^ & tc =1 h 7 > x 7 x 7 h LfcC OS 7WSS \z 

[030] FLAG — IKK— a (K44A) £h7>X7x7hL fc/ Li'uU2 
O S Ifflfia^ yX7^7f^ T^Ii t tz/^m. Lftfr-ofzbztCT), A U ) ~f a >y h ( _h 0 
) S^RT-PCR^tf (T0) ^US*%it07*5. 

[03 1] ^-^7 7 1 7 7*-4fll77 7 ;FS, FLAG — IKK— a (K44 
A ) ¥t$L7 7 7; F J: — MlzXltftk Hz. b => > 7. 7 x 7 h L fe U 2 0 S *H A3 <^> 7 t> 

» 7- t H - 7 X * j£S Z L T V ^ |ffl 33 SO n ^ L 7* 7 7 "77 cB -5 o 

[032] FLAG — IKK— a (K44A) £h7>X7x7hL fey/ L * u H 1 
2 9 9 m m ~& x X 7° 7 t > T* ^11 L t/^I L t£ o 7c i: § 7) . Ui7*nn ( _h 
0) RVRT-PCR^If (T0) 

[033] ^-^7 7 17 7 , --b*H17 77; Kf, FLAG — IKK— a (K44 
A ) 7X5 H t -miz X l$%k L \z . b 7 > 7. 7 x 7 h LtH 1 2 9 9 MUco 7 

*> x 7#F-y 7t^C LTV^II(ia7)l^$gLfc77 7T'i/ Jo 

[0 3 4 ] DNAifti ^11^^^7*1-7 7 + ^, IKK. p 7 3S^NF 
- « B 7)^it0^^i- o 



SEQUENCE LISTING 



< 1 1 0 > H i s a ra i t s u Pharmaceutical Co., Inc. 

< 1 2 0 > Screening methods for pro-apoptotic compounds or anti-apoptotic compounds 
, an apoptosis accelerator and an apoptosis inhibitor 

< 1 3 0 > 1063 
< 1 6 0 > 25 

< 1 7 0 > Patentln version 3.1 

< 2 1 0 > 1 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer i o r I K K - a 1 p h a 

< 4 0 0 > 1 

c c g a c 1 1 c a g c a g a a c a t g a 2 0 



< 2 1 0 > 2 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK- alpha 

< 4 0 0 > 2 

t g g g g a c a g t g a a c a a g t g a 2 0 



< 2 1 0 > 3 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK-beta 



< 4 0 0 > 3 

a a c c a g c a t c c a g a 1 1 g a c c 



2 0 



< 2 1 0 > 4 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK-beta 

< 4 0 0 > 4 

ctctaggtcg tccagcgttc 



< 2 1 0 > 5 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer lor I KK - g a mm a 

< 4 0 0 > 5 

c c t c a c t c c c t g t g a a g c t c 



< 2 1 0 > 6 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK -gamma 

< 4 0 0 > 6 

g a g a c t c 1 1 c g c c c a g t a c g 

< 2 1 0 > 7 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IkB-alpha 

< 4 0 0 > 7 

g c a a a a t c c t g a c c t g g t g t 



< 2 1 0 > 8 

< 2 1 1 > 20 



< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer i o r I k B - a 1 p h a 

< 4 0 0 > 8 

g c t c g t c c t c t g t g a a c t c c 



< 2 1 0 > 9 

< 2 1 1 > 30 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer lor p 5 3 

< 4 0 0 > 9 

a 1 1 1 g a t g c t g t c c c c g g a c gatattgaac 



< 2 1 0 > 10 

< 2 1 1 > 30 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer lor p 5 3 

< 4 0 0 > 10 

a c c c 1 1 1 1 1 g g a c 1 1 c a g g t ggctggagtg 



< 2 1 0 > 11 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer lor p 7 3 - a 1 p h a 

< 4 0 0 > 11 

c c g g g a g a a c 1 1 1 g a g a t c c 



< 2 1 0 > 12 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > 



primer i o r p 7 3 - a 1 p h a 



< 4 0 0 > 
atctt 



12 

c a g g g c c c c c a g g t c 



< 2 1 0 > 13 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer ior p 2 1 W AF 1 

< 4 0 0 > 13 

c c g g g a g a a c 1 1 1 g a g a t c c 2 0 



< 2 1 0 > 14 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for p 2 1 W AF 1 



< 2 1 0 > 15 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for B a x 

< 4 0 0 > 15 

1 1 1 g c 1 1 c a g g g 1 1 1 c a t c c 2 0 



< 2 1 0 > 16 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 4 0 0 > 
atctt 



14 

c a g g g c c c c c a g g t c 



< 2 2 0 > 



< 2 2 3 > 



primer lor B a x 



< 4 0 0 > 
c a g 1 1 g 



16 

a g t tgccgtcaga 



< 2 1 0 > 17 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer ior GAP DH 

< 4 0 0 > 1/ 

acctgacctg ccgtctagaa 2 0 



< 2 1 0 > 18 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for GAP DH 



< 2 1 0 > 19 

< 2 1 1 > 31 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK- alpha 

< 4 0 0 > 19 

ccggaattcg agcggccccc ggggctgcgg c 31 



< 2 1 0 > 20 

< 2 1 1 > 45 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK- alpha 



< 4 0 0 > 
t c c a c 



18 

c c c t g 1 1 g c t g t a 



< 4 0 0 > 20 

ccgctcgagc ggtcattctg 

< 2 1 0 > 21 

< 2 1 1 > 51 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK 

< 4 0 0 > 21 

gcgtcttgtc g 1 1 1 a g a g c t 



< 2 1 0 > 22 

< 2 1 1 > 51 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > primer for IKK 

< 4 0 0 > 22 

a a 1 1 g c t a 1 1 1 1 g a g a t c a a 



< 2 1 0 > 23 

< 2 1 1 > 3 5 7 9 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 23 

c a c g c g t c c g c g a g a a g g a g 

t c g a c g g a a c c t g a g g c c g c 

c g g g c g c g g g c g g g c c c t g g 

t c t g t c t g t a c c a g c a t c g g 

a g c t a a g t a c c a a a a a c a g a 

a c c a t g c c a a t g 1 1 g t a a a g 

a t g t g c c t c t t c t a g c a a t g 

a a c c a g a a a a 1 1 g 1 1 g t g g a 



c t a a c c a a c t c c a a t c a a g a c t c a t 



45 



alpha (K44A) 



aagttccaaa aacagagagc gatggtgcca t 51 



alpha (K44A) 



gttcccggtg ctggtacaga ctgacgttcc c 51 



g a c t c g c a a g 
1 1 g c c c t c c c 
g a g a t g c g g g 
g a a c 1 1 g a t c 
g a a c g a t g g t 
g c c t g t g a t g 
g a a t a c t g 1 1 
c 1 1 a a a g a a a 



c c t c g g c g g c 
g c c c c a t g g a 
a g c g g c t g g g 
t c a a a a t a g c 
g c c a t g a a a t 
1 1 c c t g a a g a 
c t g g a g g a g a 
g c c a g a t a c t 



c c g g a a c c g 
g c g g c c c c c 
c a c c g g c g g 
a a 1 1 a a g t c 
c c a g a 1 1 a t 
a 1 1 g a a t a t 
t c t c c g a a a 
1 1 c 1 1 1 a c t 



g c c t c g g a 

g g g g c t g c 

c 1 1 c g g g a 

t t g t c g c c 

g a a g a a g t 

t 1 1 g a 1 1 c 

g c t g c t c a 

a a g t g a t a 



ctg 60 

ggc 120 

acg 180 

tag 240 

tga 300 

atg 360 

a c a 4 2 0 

tag 480 



ggtctgggat tcgatatttg catgaaaaca aaattataca tcgagatcta aaacctgaaa 540 

acatagttct tcaggatgtt ggtggaaaga taatacataa aataattgat ctgggatatg 600 

c c a a a g a t g t t g a t c a a g g a a g t c t g t g t a catcttttgt g g g a a c a c t g c a g t a t c t g g 6 6 0 

ccccagagct ctttgagaat aagccttaca cagccactgt tgattattgg agctttggga 720 

ccatggtatt tgaatgtatt gctggatata ggcctttttt gcatcatctg cagccattta 780 

cctggcatga gaagattaag aagaaggatc caaagtgtat atttgcatgt gaagagatgt 840 

caggagaagt tcggtttagt agccatttac ctcaaccaaa tagcctttgt agtttaatag 900 

tagaacccat ggaaaactgg ctacagttga tgttgaattg ggaccctcag cagagaggag 960 

gacctgttga ccttactttg aagcagccaa gatgttttgt attaatggat cacattttga 1020 

atttgaagat agtacacatc ctaaatatga cttctgcaaa gataatttct tttctgttac 1080 

cacctgatga aagtcttcat tcactacagt ctcgtattga gcgtgaaact ggaataaata 1140 

ctggttctca agaacttctt tcagagacag gaatttctct ggatcctcgg aaaccagcct 1200 

ctcaatgtgt tctagatgga gttagaggct gtgatagcta tatggtttat ttgtttgata 1260 

aaagtaaaac tgtatatgaa gggccatttg cttccagaag tttatctgat tgtgtaaatt 1320 

atattgtaca ggacagcaaa atacagcttc caattataca gctgcgtaaa gtgtgggctg 1380 

aagcagtgca ctatgtgtct ggactaaaag aagactatag caggctcttt cagggacaaa 1440 

gggcagcaat gttaagtctt cttagatata atgctaactt aacaaaaatg aagaacactt 1500 

tgatctcagc atcacaacaa ctgaaagcta aattggagtt ttttcacaaa agcattcagc 1560 

ttgacttgga gagatacagc gagcagatga cgtatgggat atcttcagaa aaaatgctaa 1620 

aagcatggaa agaaatggaa gaaaaggcca tccactatgc tgaggttggt gtcattggat 1680 

acctggagga tcagattatg tctttgcatg ctgaaatcat ggagctacag aagagcccct 1740 

atggaagacg tcagggagac ttgatggaat ctctggaaca gcgtgccatt gatctatata 1800 

agcagttaaa acacagacct tcagatcact cctacagtga cagcacagag atggtgaaaa 1860 

tcattgtgca cactgtgcag agtcaggacc gtgtgctcaa ggagctgttt ggtcatttga 1920 

gcaagttgtt gggctgtaag cagaagatta ttgatctact ccctaaggtg gaagtggccc 1980 



tcagtaatat caaagaagct gacaatactg tcatgttcat gcagggaaaa aggcagaaag 2040 

aaatatggca tctccttaaa attgcctgta cacagagttc tgcccggtcc cttgtaggat 2100 

ccagtctaga aggtgcagta acccctcaga catcagcatg gctgcccccg acttcagcag 2160 

aacatgatca ttctctgtca tgtgtggtaa ctcctcaaga tggggagact tcagcacaaa 2220 

tgatagaaga aaatttgaac tgccttggcc atttaagcac tattattcat gaggcaaatg 2280 

aggaacaggg caatagtatg atgaatcttg attggagttg gttaacagaa tgagttgtca 2340 

cttgttcact gtccccaaac ctatggaagt tgttgctata catgttggaa atgtgttttt 2400 

cccccatgaa accattcttc agacatcagt caatggaaga aatggctatg aacagaaact 2460 

acatttctac tatgatcaga agaacatgat tttacaagta taacagtttt gagtaattca 2520 

agcctctaaa cagacaggaa tttagaaaaa gtcaatgtac ttgtttgaat atttgtttta 2580 

ataccacagc tatttagaag catcatcacg acacatttgc cttcagtctt ggtaaaacat 2640 

tacttattta actgattaaa aataccttct atgtattagt gtcaactttt aacttttggg 2 7 0 0 

cgtaagacaa agtgtagttt tgtatacaga gaagaaaacc tcaagtaata ggcattttaa 2 7 6 0 

gtaaaagtct acctgtgttt ttttctaaaa aggctgctca caagttctat ttcttgaaga 2820 

ataaattcta cctccttgtg ttgcactgaa caggttctct tcctggcatc ataaggagtt 2880 

ggtgtaatca ttttaaattc cactgaaaat ttaacagtat ccccttctca tcgaagggat 2940 

tgtgtatctg tgcttctaat attagttggc tttcataaat catgttgttg tgtgtatatg 3000 

tatttaagat gtacatttaa taatatcaaa gagaagatgc ctgttaattt ataatgtatt 3060 

tgaaaattac atgttttttc atttgtaaaa atgagtcatt tgtttaaaca atctttcatg 3120 

tcttgtcata caaatttata aaggtctgca ctcctttatc tgtaattgta attccaaaat 3180 

ccaaaaagct ctgaaaacaa ggtttccata agcttggtga caaaattcat ttgcttgcaa 3240 

tctaatctga actgaccttg aatcttttta tcccatttag tgtgaatatt cctttatttt 3300 

gctgcttgat gatgagaggg agggctgctg ccacagactg tggtgagggc tggttaatgt 3360 

agtatggtat atgcacaaaa ctacttttct aaaatctaaa atttcataat tctgaaacaa 3420 

cttgccccaa gggtttcaga gaaaggactg tggacctcta tcatctgcta agtaatttag 3480 



aagatattat ttgtcttaaa aaatgtgaaa tgcttttata ttctaatagt ttttcacttt 



3540 



gtgtattaaa tggtttttaa attaaaaaaa aaaaaaaaa 357 



< 2 1 0 > 24 

< 2 1 1 > 745 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 24 

Met Glu Arg Pro Pro Gly Leu Arg Pro Gly Ala Gly Gly Pro Trp Glu 

15 10 15 



Met Arg Glu Arg Leu Gly Thr Gly Gly Phe Gly Asn V a 1 Cys Leu Tyr 

20 25 30 



Gin His Arg Glu Leu Asp Leu Lys lie Ala lie Lys Ser Cys Arg Leu 

35 40 45 



Glu Leu Ser Thr Lys Asn Arg Glu Arg Trp Cys His Glu lie Gin lie 

50 55 60 



Met Lys Lys Leu Asn His Ala Asn Val V a 1 Lys Ala Cys Asp V a 1 Pro 

65 70 75 80 



Glu Glu Leu Asn lie Leu Me His Asp Val Pro Leu Leu Ala Met Glu 

85 90 95 



Tyr Cys Ser Gly Gly Asp Leu Arg Lys Leu Leu Asn Lys Pro Glu Asn 

100 105 110 



Cys Cys Gly Leu Lys Glu Ser Gin lie Leu Ser Leu Leu Ser Asp lie 

115 120 125 



Gly Ser Gly lie Arg Tyr Leu His Glu Asn Lys lie lie His Arg Asp 

130 135 140 



Leu Lys Pro Glu Asn lie Val Leu Gin Asp Val Gly Gly Lys lie lie 

145 150 155 160 



His Lys lie lie Asp Leu Gly Tyr Ala Lys Asp Val Asp Gin Gly Ser 

165 170 175 



Leu Cys Thr Ser Phe Val Gly Thr Leu Gin Tyr Leu Ala Pro Glu Leu 

180 185 190 



Phe Glu Asn Lys Pro Tyr Thr Ala Thr Val Asp Tyr Trp Ser Phe Gly 

195 200 205 



Thr Met Val Phe Glu Cys Me Ala Gly Tyr A r g Pro Phe Leu His His 

210 215 220 



Leu Gin Pro Phe Thr Trp His Glu Lys lie Lys Lys Lys Asp Pro Lys 

225 230 235 240 



Cys lie Phe Ala Cys Glu Glu Met Ser Gly Glu Val Arg Phe Ser Ser 

245 250 255 



His Leu Pro Gin Pro Asn Ser Leu Cys Ser Leu lie Val Glu Pro Met 

260 265 270 



Glu Asn Trp Leu Gin Leu Met Leu Asn Trp Asp Pro Gin Gin Arg Gly 

275 280 285 



Gly Pro Val Asp Leu Thr Leu Lys Gin Pro Arg Cys Phe Val Leu Met 

290 295 300 



Asp His lie Leu Asn Leu Lys lie Val His lie Leu Asn Met Thr Ser 

310 315 320 



305 



Ala Lys lie lie Ser Phe Leu Leu Pro Pro Asp Glu Ser Leu His Ser 

325 330 335 



Leu Gin Ser Arg lie Glu Arg Glu Thr Gly lie Asn Thr Gly Ser Gin 

340 345 350 



Glu Leu Leu Ser Glu Thr Gly Me Ser Leu Asp Pro Arg Lys Pro Ala 

355 360 365 



Ser Gin Cys Val Leu Asp Gly Val Arg Gly Cys Asp Ser Tyr Met Val 

370 375 380 



Tyr Leu Phe Asp Lys Ser Lys Thr Val Tyr Glu Gly Pro Phe Ala Ser 

385 390 395 400 



Arg Ser Leu Ser Asp Cys Val Asn Tyr lie Val Gin Asp Ser Lys lie 

405 410 415 



Gin Leu Pro lie lie Gin Leu Arg Lys Val Trp Ala Glu Ala Val His 

420 425 430 



Tyr Val Ser Gly Leu Lys Glu Asp Tyr Ser Arg Leu Phe Gin Gly Gin 

435 440 445 



Arg Ala Ala Met Leu Ser Leu Leu Arg Tyr Asn Ala Asn Leu Thr Lys 

450 455 460 



Met Lys Asn Thr Leu lie Ser Ala Ser Gin Gin Leu Lys Ala Lys Leu 

465 470 475 480 



Glu Phe Phe His Lys Ser Me Gin Leu Asp Leu Glu Arg Tyr Ser Glu 

485 490 495 



Gin Met Thr Tyr Gly Me Ser Ser Glu Lys Met Leu Lys Ala Trp Lys 

500 505 510 



Glu Met Glu Glu Lys Ala Me His Tyr Ala Glu Val Gly Val Me Gly 

515 520 525 



Tyr Leu Glu Asp Gin Me Met Ser Leu His Ala Glu Me Met Glu Leu 

530 535 540 



Gin Lys Ser Pro Tyr Gly Arg Arg Gin Gly Asp Leu Met Glu Ser Leu 

545 550 555 560 



Glu Gin Arg Ala lie Asp Leu Tyr Lys Gin Leu Lys His Arg Pro Ser 

565 570 575 



Asp His Ser Tyr Ser Asp Ser Thr Glu Met Val Lys lie lie V a 1 His 

580 585 590 



Thr Val Gin Ser Gin Asp Arg Val Leu Lys Glu Leu Phe Gly His Leu 

595 600 605 



Ser Lys Leu Leu Gly Cys Lys Gin Lys lie lie Asp Leu Leu Pro Lys 

610 615 620 



Val Glu Val Ala Leu Ser Asn Me Lys Glu Ala Asp Asn Thr Val Met 

625 630 635 640 



Phe Met Gin Gly Lys Arg Gin Lys Glu lie Trp His Leu Leu Lys lie 

645 650 655 



Ala Cys Thr Gin Ser Ser Ala Arg Ser Leu Val Gly Ser Ser Leu Glu 

660 665 670 



Gly Ala Val Thr Pro Gin Thr Ser Ala Trp Leu Pro Pro Thr Ser Ala 

675 680 685 



Glu His Asp His Ser Leu Ser Cys Val Val Thr Pro Gin Asp Gly Glu 

690 695 700 



Thr Ser Ala Gin Met lie Glu Glu Asn Leu Asn Cys Leu Gly His Leu 

705 710 715 720 



Ser Thr lie lie His Glu Ala Asn Glu Glu Gin Gly Asn Ser Met Met 

725 730 735 



Asn Leu Asp Trp Ser Trp Leu Thr Glu 

740 745 



< 2 1 0 > 25 

< 2 1 1 > 745 

< 2 1 2 > PRT 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > IKK-alpha CK44A) 

< 4 0 0 > 25 

Met Glu A r g Pro Pro Gly Leu A r g Pro Gly Ala Gly Gly Pro Trp Glu 

15 10 15 



Met A r g Glu A r g Leu Gly Thr Gly Gly Phe Gly Asn V a 1 Cys Leu Tyr 

20 25 30 



Gin His A r g Glu Leu Asp Leu Lys lie Ala lie Ala Ser Cys A r g Leu 

35 40 45 



Glu Leu Ser Thr Lys Asn A r g Glu A r g Trp Cys His Glu lie Gin lie 

50 55 60 



Met Lys Lys Leu Asn His Ala Asn V a 1 V a 1 Lys Ala Cys Asp V a 1 Pro 

65 70 75 80 



Glu Glu Leu Asn lie Leu Me His Asp V a 1 Pro Leu Leu Ala Met Glu 

85 90 95 



Tyr Cys Ser Gly Gly Asp Leu A r g Lys Leu Leu Asn Lys Pro Glu Asn 

100 105 110 



Cys Cys Gly Leu Lys Glu Ser Gin lie Leu Ser Leu Leu Ser Asp lie 

115 120 125 



Gly Ser Gly lie Arg Tyr Leu His Glu Asn Lys lie lie His Arg Asp 

130 135 140 



Leu Lys Pro Glu Asn lie Val Leu Gin Asp V a 1 Gly Gly Lys lie lie 

145 150 155 160 



His Lys lie lie Asp Leu Gly Tyr Ala Lys Asp Val Asp Gin Gly Ser 

165 170 175 



Leu Cys Thr Ser Phe Val Gly Thr Leu Gin Tyr Leu Ala Pro Glu Leu 

1 8 0 1 8 5 HO 



Phe Glu Asn Lys Pro Tyr Thr Ala Thr Val Asp Tyr Trp Ser Phe Gly 

195 200 205 



Thr Met Val Phe Glu Cys Me Ala Gly Tyr A r g Pro Phe Leu His His 

210 215 220 



Leu Gin Pro Phe Thr Trp His Glu Lys lie Lys Lys Lys Asp Pro Lys 

225 230 235 240 



Cys lie Phe Ala Cys Glu Glu Met Ser Gly Glu Val A r g Phe Ser Ser 

245 250 255 



His Leu Pro Gin Pro Asn Ser Leu Cys Ser Leu lie Val Glu Pro Met 

260 265 270 



Glu Asn Trp Leu Gin Leu Met Leu Asn Trp Asp Pro Gin Gin Arg Gly 

275 280 285 



Gly Pro Val Asp Leu Thr Leu Lys Gin Pro Arg Cys Phe Val Leu Met 

200 295 300 



Asp His lie Leu Asn Leu Lys Me Val His Me Leu Asn Met Thr Ser 

305 310 315 320 



Ala Lys lie Me Ser Phe Leu Leu Pro Pro Asp Glu Ser Leu His Ser 

325 330 335 



Leu Gin Ser Arg Me Glu Arg Glu Thr Gly Me Asn Thr Gly Ser Gin 

340 345 350 



Glu Leu Leu Ser Glu Thr Gly Me Ser Leu Asp Pro Arg Lys Pro Ala 

3 5 5 3 6 0 3 6 5 



Ser Gin Cys Val Leu Asp Gly Val A r g Gly Cys Asp Ser Tyr Met Val 

370 375 380 



Tyr Leu Phe Asp Lys Ser Lys Thr Val Tyr Glu Gly Pro Phe Ala Ser 

385 390 395 400 



A r g Ser Leu Ser Asp Cys Val Asn Tyr lie Val Gin Asp Ser Lys lie 

405 410 415 



Gin Leu Pro lie lie Gin Leu Arg Lys Val Trp Ala Glu Ala Val His 

420 425 430 



Tyr Val Ser Gly Leu Lys Glu Asp Tyr Ser Arg Leu Phe Gin Gly Gin 

435 440 445 



Arg Ala Ala Met Leu Ser Leu Leu Arg Tyr Asn Ala Asn Leu Thr Lys 

450 455 460 



Met Lys Asn Thr Leu lie Ser Ala Ser Gin Gin Leu Lys Ala Lys Leu 

465 470 475 480 



Glu Phe Phe His Lys Ser Me Gin Leu Asp Leu Glu Arg Tyr Ser Glu 

485 490 495 



Gin Met Thr Tyr Gly lie Ser Ser Glu Lys Met Leu Lys Ala Trp Lys 

500 505 510 



Glu Met Glu Glu Lys Ala Me His Tyr Ala Glu Val Gly Val Me Gly 

515 520 525 



Tyr Leu Glu Asp Gin Me Met Ser Leu His Ala Glu Me Met Glu Leu 

530 535 540 



Gin Lys Ser Pro Tyr Gly Arg Arg Gin Gly Asp Leu Met Glu Ser Leu 

545 550 555 560 



Glu Gin Arg Ala lie Asp Leu Tyr Lys Gin Leu Lys His Arg Pro Ser 

565 570 575 



Asp His Ser Tyr Ser Asp Ser Thr Glu Met Val Lys lie lie V a 1 His 

580 585 590 



Thr Val Gin Ser Gin Asp Arg Val Leu Lys Glu Leu Phe Gly His Leu 

595 600 605 



Ser Lys Leu Leu Gly Cys Lys Gin Lys lie lie Asp Leu Leu Pro Lys 

610 615 620 



Val Glu Val Ala Leu Ser Asn Me Lys Glu Ala Asp Asn Thr Val Met 

625 630 635 640 



Phe Met Gin Gly Lys Arg Gin Lys Glu lie Trp His Leu Leu Lys lie 

645 650 655 



Ala Cys Thr Gin Ser Ser Ala Arg Ser Leu Val Gly Ser Ser Leu Glu 

660 665 670 



Gly Ala Val Thr Pro Gin Thr Ser Ala Trp Leu Pro Pro Thr Ser Ala 

675 680 685 



Glu His Asp His Ser Leu Ser Cys Val Val Thr Pro Gin Asp Gly Glu 

690 695 700 



Thr Ser Ala Gin Met lie Glu Glu Asn Leu Asn Cys Leu Gly His Leu 

705 710 715 720 



Ser Thr lie lie His Glu Ala Asn Glu Glu Gin Gly Asn Ser Met Met 

725 730 735 



Asn Leu Asp Trp Ser Trp Leu Thr Glu 

740 745 
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